This paper uses a multicountry macroeconometric model to estimate the macroeconomic effects of the U
simulation is first run under the assumption that the stimulus bill passed (which it did), and then a simulation is run with the stimulus taken out. The difference between the predicted values from the two simulations for each variable and each quarter is an estimate of the stimulus effects on that variable. The simulation period is 2009:1-2020:4. Because the model is a multicountry model, the effects on other countries are estimated in addition to the effects on the United States.
There is considerable controversy about the stimulus effects, and a number of methodologies have been followed to estimate them. The CBO (2010) uses results from two commercial forecasting models and the FRB-US model of the Federal Reserve Board to choose ranges for a number of government spending multipliers on output. These multipliers are then used to compute stimulus effects.
Additional equations are used to link output changes to changes in other variables, like employment and the unemployment rate. The estimates are partial in that they are not the result of solving a complete model. Many potential endogenous effects are ignored. Also, as will be seen, the ranges chosen for the multipliers are large, which leads to large ranges for the estimated stimulus effects.
Another procedure for estimating multipliers is what might be called a "reduced form" procedure. The change in real GDP is regressed on the change in a policy variable of interest and a number of other variables. The equation estimated is not, however, a true reduced form equation because many variables are omitted, and so the coefficient estimate of the policy variable will be biased if the policy variable is correlated with omitted variables. The aim using this approach is to choose a policy variable that seems unlikely to be correlated with the omitted variables. Hall (2010) and Barro and Redlick (2010) are concerned with government spending multipliers and focus on defense spending during wars.
1 Romer and Romer (2009) are concerned with tax multipliers and use narrative records to choose what they consider exogenous tax policy actions, i.e, actions that are uncorrelated with the omitted variables.
This paper uses a model of the economy that captures many important features of the world economy. It has been extensively tested, and it appears to be a good approximation of the economy. It is briefly outlined in the next section. The stimulus experiment that is performed is based on the solution of the entire model.
All the endogenous effects in the model are accounted for, including the effects of the stimulus bill on the rest of the world and the effects of the rest of the world responses back on the United States.
The methodology of structural macroeconometric modeling, which goes back at least to Tinbergen (1939) , does not have the problem of possible omitted variable bias in reduced form equations, since reduced form equations are not directly estimated. What is required is that the structural equations be consistently estimated.
Take, for example, a consumption or investment equation. If there are right hand side endogenous variables, like current income or a current interest rate, and thus correlation between these variables and the error term in the equation, this has to be accounted for. Two stage least squares (2SLS) is one option. First stage regressors must be found that are correlated with the endogenous variables and uncorrelated with the error term. If one suspects that a current government spending or tax rate variable depends on current endogenous variables, the variable would need to be lagged one period before being used as a first stage regressor. The estimation is 1 Barro and Redlick (2010) also estimate a tax multiplier.
3 slightly more complicated if the error term in the structural equation is serially correlated. In this case the 2SLS estimator can be modified to jointly estimate the serial correlation coefficient and the structural coefficients- Fair (1970) . The aim in structural modeling is to find good structural equations-good approximations to reality-and to estimate them consistently. 2 Reduced form equations are not estimated but derived, and there are many nonlinear restrictions on the reduced form equations.
This structural approach uses much more information on the economy than does the reduced form approach mentioned above. For example, the implicit reduced form equation for U.S. output in the MC model is nonlinear and includes hundreds of exogenous and lagged endogenous variables. There are also hundreds of nonlinear restrictions on the reduced form coefficients. Given the complexity of the economy, it seems unlikely that estimating reduced form equations with many omitted variables and no restrictions from theory on the coefficients will produce trustworthy results even if an attempt is made to account for omitted variable bias.
Another model building methodology is that of dynamic stochastic general equilibrium (DSGE) models. This methodology is criticized in Fair (2009b) , and this discussion will not be repeated here. The main argument is that DSGE models leave out too many features of the economy to be trustworthy for policy analysis.
Also, the models are based on the assumptions of labor market clearing and rational expectations, which may not be realistic.
The MC Model
The MC model is presented in Fair (2004) , and it has been updated for purposes of this paper (version dated January 30, 2010). The updated version is on the author's website. The U.S. part of the MC model will be denoted the "US model," and the rest of the model will be denoted the "ROW model." Sometimes the US model is analyzed by itself, but in this paper the entire MC model is used. The ability of the US model to forecast recessions and booms is analyzed in Fair (2009a There are also important physical stock effects in the model. There are four physical stock variables: durables, housing, capital, and inventories. Lagged one period, the stock of durables has a negative effect on durable expenditures, the stock of housing has a negative effect on housing investment, the stock of capital has a negative effect on plant and equipment investment, and the stock of inventories has a negative effect on inventory investment. These stock effects mitigate recessions and tame booms. As physical stocks get low in a recession, there is, other things being equal, an increased demand to replenish them, which helps counteract the recession. The opposite happens in a boom. All these stock effects are estimatedagain no calibration. Another way of looking at these stock effects is that the model has built in cyclical features. As, say, stimulus measures expand the economy and stocks are built up, forces are at work that will slow the economy later.
ROW Model
The ROW model consists of estimated equations for 37 countries. There are up to 13 estimated equations per country and 16 identities. There are a total of 274 estimated equations in the ROW model. The estimated equations explain total imports, consumption, fixed investment, inventory investment, the domestic price level, the demand for money, a short term interest rate, a long term interest rate, the spot exchange rate, the forward exchange rate, the export price level, employment, and the labor force. The specifications are similar across countries. The short term interest rate for each country is explained by an estimated interest rate rule for that country. In some cases the U.S. interest rate is an explanatory variable in the • percent deviations for Y and P , absolute deviations for U , r, and debt. Y = real GDP, U = unemployment rate, P = GDP deflator, r = three-month Treasury bill rate, debt = federal government debt/GDP ratio. Table 2 are based on 100 trials. The formula used for the estimated standard errors is presented in the appendix. This procedure does not require any assumption about the distribution of the error terms in the model since the drawing is from the historically estimated errors.
The results in Table 2 show that the estimated standard errors are generally small relative to the size of the multipliers. For example, the four-quarter-ahead In the model it makes no difference whether the federal government makes transfer payments directly to households or makes them to state and local governments if the state and local governments in turn pass on the transfer payments to households.
In either case there is an increase in disposable income of the household sector. To keep matters simple in the present experiment, all transfer payment increases are put into federal transfer payments to households. In addition, tax cuts are taken to be increases in transfer payments to households rather than decreases in the personal income tax rate in the model. Most of the tax cuts do not involve cutting tax rates, and so it seems better to put them into transfer payments. Therefore, only two variables are changed for the stimulus experiment, federal transfer payments to households and federal purchases of goods and services.
The timing of expenditures is a major issue in trying to capture the effects of any stimulus package. 
Results
As Tables 4 and 5 for selected variables. Table 4 presents results for the United States, and Table 5 Values are presented in Table 4 for real GDP, employment, the unemployment rate, the GDP deflator, the three-month Treasury bill rate, the ratio of federal interest payments to GDP, the ratio of the federal government deficit to GDP, and the ratio of the federal government debt to GDP. The cyclical features of the model are immediately evident from Table 4 . The stimulus in 2009-2011 has negative effects afterwards. These effects are mostly from the negative stock effects (durable stock, housing stock, and capital stock) that were discussed in Section 2. There are also slight negative effects from the higher price level and the higher level of interest rates.
The peak output effect is in 2010:3, where output is 3.62 percent larger. The peak employment effect is in 2010:4, where employment is 3.07 percent larger (3.757 million jobs). In this quarter the unemployment rate is 1.76 percentage points lower. The GDP deflator effect reaches a peak in 2011:4, where the GDP deflator is 1.52 percent higher. The increase in the three-month Treasury bill rate a thousands of jobs.
• percent deviations for Y , J, and P , absolute deviations for U , r, int, def , and debt.
• sum of Y changes = $554 billion (0.29 percent).
• average of J changes = 509 thousand (0.37 percent), average U changes = -0.17.
• in 2020:4 federal debt larger by $1005 billion ($637 billion in real terms). Y = real GDP, J = employment (jobs), U = unemployment rate, P = GDP deflator, r = three-month Treasury bill rate, int = federal interest payments/GDP ratio, def = federal deficit/GDP ratio, debt = federal government debt/GDP ratio. As noted at the bottom of Table 4 payments is an important factor in increasing the debt. Comparing $554 billion to $637 billion, which may seem an obvious comparison to make, ignores discounting.
The output gains occurs essentially in the first three years, and the debt increase 20 slowly occurs over time. More will be said about this in the Conclusion. 
Uncertainty Estimates
The bootstrap procedure used for the results in Table 2 can be used to estimate standard errors for the stimulus experiment. This was done using 100 trials. Again, the estimated standard errors are small relative to the size of the effects. For the sum of the output changes of $554 billion, the estimated standard error is $71 billion; for the average unemployment rate change of -0.17, the estimated standard error is 0.027; and for the average of the employment changes of 509 thousand jobs, the estimated standard error is 69 thousand jobs.
The estimated uncertainty here is much smaller than that used by the CBO (2010) in their analysis of the stimulus bill. Table 6 period-144 quarters-in common, and this period is taken to be the "base" period.
These 144 observations onû t are used for the draws in the bootstrap procedure discussed below. The experiment done after each new data set and new set of coefficient estimates can be any experiment. For the results in this paper three experiments were done using 100 trials each. Two are the ones in Tables 1 and 2 and one is the stimulus experiment. The same random numbers were generated for each experiment, which avoids noise in comparing across experiments. There were 8 solution failures for each experiment. When a failure occurred, a new draw was taken, so the number of good trials was 100 (not 92). Ignoring solution failures is likely to bias downward the estimated standard errors, although there is no obvious way to estimate by how much.
